PRESSURE-PULSE THERAPY APPARATUS 

RELATED APPLICATIONS 
This is a Divisional Application of US Patent Application No. 09/8 14,359, filed March 22, 2001, 
which is a cpntinuation-in-part of PCT/ILOO/00069, filed February 3, 2000, which in turn claims 
priority from Israel Patent Application No. 128404, filed February 7, 1999. This Application ?Jso 
claims priority from Israel Patent Application No. 141428, filed February 14, 200 L 

FIELD OF THE PRESENT INVENTION 
I . The present invention relates generally lo apparatus for pressure-pulse therapy. The 
present invention relates in particular to the generation of compound pressure pulses 
especially for orthopedic therapy. 

BACKGROUND OF THE PRESENT INVENTION 
2- Pressiire-pulse therapy, also known as shock-wave therapy, has riiany uses. It is 
used in lithotripsy as a non-invasive technique for pulverizing kidney stones and calculi in 
the bladder arid urethra. It is also used for dissolving lipids in cells close to the skin and in 
the pelvic region. In particular, it has many uses in orthopedic medicine, for example, as a 
therapeutic means for any of the following: 

i. osteoporosis and the inducement of bone growth; 

ii. . joining of bone fracture, especially, ununion fractures, i.e., fractures that have failed 

to unite and heal: 

iii_ disintegration of calculi and (or) calcification in fibers, joints, and tendinitis; and 
iv. pain relief in the cases of calcific tendinitis of the shoulder joint, tennis elbow, golf 

elbow, and plantar fasciitis (with and without heel spur). 
3. US Patent 4620545 **NonTnvasive Destruction of Kidney Stones" to Shene et al_, 
whose disclosure is incorporated herein by reference, describes a pressure-pulse therapy 
apparatus which includes an ellipsoidal reflector, having a first focal point within the 
reflector's dome and a second focal point outside the reflectors dome. A flexible 
diaphragm caps the reflector, and the region contairied by the reflector and the diaphragm 
is filled with a liquid medium, for pulse propagation. A pressure-pulse source is located at 
the first focal point, within the medium. This configuration provides that a portion of a 
pulse originating from the source, at the first focal point, will impinge on the reflector, be 
reflected by it, and be brought into focus at the second focal point The reflector is movable 
and can be positioned so that the second focal point coincides with a concretion within the 
body that is to be pulverized. Sonic aiming means are used to detect the concretion and to 
direct the positioning of the reflector. 

4- In general, pressure-pulse therapy is accompanied by an imaging means, such as 
the sonic aiming means of US Patent 4620545. The region for treatment is generally small. 
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between 0.3 and 1 .5 cm, and it is desirous to image the location in order for the therapy to 
be applied effectively. X-ray imaging may be used; however, with x-rays, the patient and 
the physician are exposed to radiation doses with each treatment. 

5. PCT patent publication PCX WO 93/14720, ''Method and Apparatus Particularly 
Useful for Treating Osteoporosis,'' to Specter, whose disclosure is incorporated herein by 
reference, offers an alternative to the need for an imaging means. It has a generally 
parabolic reflector, which has a single focal point within the reflector's dome. A flexible 
diaphragm caps the reflector and the region contained by the reflector and the diaphragm is 
filled with a liquid medium, as in the previous patent. A pressure-pulse source is located at 
the focal point, within the liquid. This configuration provides that a portion of a pulse 
originating from the source, at the focal point, will impinge on the reflector, and be 
reflected by it, coUimated. In other words, the reflected pulse will be a non-focusing wave, 
so focusing means are not essential. Pressure pulse therapy can thus be image free. 

6. However, with a collimated beam, some pressure pulse energy is lost, when 
compared with a beam that is focused at the region for treatment. It v/ould be desirable to 
direct more of the pressure-pulse energy at the region for treatment, without being 
dependent on an imaging means. 



SUMIVL4RY OF THE PRESENT INVENTION 

7. The present invention seeks to provide a therapeutic pressure pulse formed as a 
compound pressure pulse of at least two subordinate pulses. 

8. There is thus provided, in accordance with the present invention, a dome-shaped 
reflector, havin^: 

9. a center section, having predetermined first curvature and reflective characteristics 
associated therewith, and formed to reflect a primary pressure pulse propagating thereon, 
so as to form a first subordinate pressure pulse of a compound pressure pulse; and 

10. at least one ring section, substantially concentric with said center section, having 
predetermined second curvature and reflective characteristics associated therewith, and 
formed to reflect the primary pressure pulse propagating thereon, so as to form at least one 
additional subordinate pressure pulse of said compound pressure pulse. 

11. Additionally, in accordance with the present invention, said center section is 
substantially parabolic and has a single focal point, 

12. Further in accordance with the present invention, said at least one ring section is 
substantially ellipsoid and has proximal and distal focal points vyith respect to said 
reflector, wherein said focal point of said center section and said proximal focal point of 
said at least one ring section substantially coincide. 

13. Additionally, in accordance with the present invention, said at least one ring section 
includes a plurality of substantially ellipsoid ring sections, each having proximal and distal 
focal points with respect to said reflector, wherein said proximal focal points of said 
plurality of ring sections substantially coincide, wherein said distal focal points of said 
plurality of ring sections are adjacent to each other, and wherein said focal point of said 
center section and said proximal focal points of said plurality of ring sections substantially 
coincide. 

14. Alternatively, said center section and said at least one ring section are substantially 

t ' ' . 

ellipsoid, each having proximal and distal fpcal points vyith respect to said reflector, 
wherein said proximal focal point of said center section arid said proximal . focal point of 
said at least one ring section substantially coincid 

15. Alternatively, said center section is generally parabolic and has a single focal zone: 

16. Additionally, said at least one ring section is generally ellipsoid and has proximal 
and distal focal zones with respect to said reflector, wherein said fpcal zone of said cfenter 
.sectidri and said proximal focal zone of said at least one ring section generally cp 



1 7. Additionally, said at least one ring section includes a plurality of generally ellipsoid 
ring sections, each having proximal and distal focal zones with respect to said reflector, 
wherein said proximal focal zones of said plurality of ring sections generally coincide, 
wherein said distal focal zones of said pluralit\' of ring sections are generally adjacent to 
each other, and wherein said focal zone of said center section and said proximal focal 
zones of said plurality of ring sections generally coincide. 

18. Alternatively, said center section and said at least one ring section are generally 
ellipsoid, each having proximal and distal focal zones with respect to said reflector, 
wherein said proximal focal zone of said center section and said proximal focal zone of 
said at least one ring section generally coincide. 

19- Alternatively, said predetermined curvatures and reflective characteristics are 
determined by numerical analysis. 

20. Additionally, said predetermined curvatures and reflective characteristics include a 
predetermined zone at which both said first subordinate pressure pulse and said at least one 
additional subordinate pressure pulse are reflected. 

21. Alternatively, said predetermined curvatures and reflective characteristics include: 
a predetermined point at which said first subordinate pressure pulse is reflected; 

and 

a predeterhiined point at which said at least one additional subordinate pressure 
pulse is reflected. 

22. Alternatively, said predetermined curvatures and reflective characteristics include: 
a predetermined zone at which said first subordinate pressure pulse is reflected; 

and . ' 

a predetermined zone at vvhich said at least one additional subordinate pressure 
pulse is reflected. 

23. Alternatively, said predetermined first curvature is selected from a group which 
consists of generally parabolic, substantially parabolic, generally ellipsoid, substantially 
ellipsoid, and a curvature which is determined by nurrierical analysis to yield said 
predetermined first reflective characteristicsi^^ 

24. Additionally, said predetermined second curvature is selected from a group which 
consists of generally parabolic, substantially parabolic, generally ellipsoid, substantially 
ellipsoid, and a curvature which is determined by numerical analysis to yield said 
predetermined second reflective chafacteristiGs. 



25. Further in accordance with the present invention, said predetermined curvature and 
reflective characteristics include a predetermined phase difference between said first 
subordinate pressure pulse and said at least one additional subordinate pressure pulse. 

26. Additionally, in accordance with the present invention, said phase difference is 
between 0.5 and I microsecond. 

27. Additionally, in accordance v^ith the present invention, said at least one ring 
section, having predetermined second curvature and reflective characteristics associated 
therewith, includes a plurality of ring sections, each having predetermined curvature and 
reflective characteristics associated therewith, formed to reflect a primary pressure pulse 
propagating thereon, from said pressure-pulse source, so as to form a plurality of additional 
subordinate pressure pulses of the compound pulse, wherein said plurality of additional 
subordinate pressure pulses of the compound pulse include predetermined phase 
differences between them. 

28. There is thus also provided, in accordance with the present invention, a dome- 
shaped reflector, having: 

a center section, having predetermined first curvature and reflective characteristics 
associated therewith, and formed to reflect a primary pressure pulse propagating thereon, 
so as to form a first subordinate pressure pulse of a compound pressure piilse; and 

at least one ring section, generally concentric with said center section, having 
predetermined second curvature and reflective characteristics associated therewith, and 
formed to reflect the prirnarj/ pressure pulse propagating thereon, so as to form at least one 
additional subordinate pressure pulse of said compound pressure pulse, 

29. There is thus also provided, in accordance with the present invention, pressure- 
pulse therapy apparatus, v^hich includes: 

a dome-shaped reflector, having: 

a center section, having predetermined first curvature and reflective 
characteristics associated therewith, and forrned to reflect a primary pressure' pulse 
propagating thereon, so. as, to form a first subordinate pressure pulse of a compound 
pressure pulse; and 

at least one ring section, substantially concentric with $aid tenter section, 
• having predetermined, second curvature and feflecfiv^ characteristics associated therevvith, 
and formed to reflect the primary pressure pulse propagating thereon, so as to form at least 
.one additional subordinate pressure piilse of sa^^ 



an X-axis passing through its center; 
an open end: 

a flexible diaphragm, which caps said open end; 

a fluid medium contained within said reflector and said diaphragm, for facilitating 
propagation of the pressure pulses; 

a pressure-pulse source, immersed in said medium, located between said reflector 
and said diaphragm, on said x-axis, for generating the primary pressure pulse; and 

a power supply, which supplies power to said pressure-pulse source. 
30. Additionally, in accordance with the present invention, said first and second 
curvatures and reflective characteristics are associated with a point P, located on said x- 
axis, wherein said pressure-pulse source is located at said point P. 

3L Alternatively, said first and second curvatures and reflective characteristics are 
associated with a point P, located on said x-axis, wherein said pressure-pulse source is 
located at a point P" on said x-axis. 

32. Additionally, said point P is more proximal to said reflector than said point P". 

33. Alternatively, said point P is more distal to said reflector than said point P''. 

34. Further in accordance v/ith the present invention, said apparatus includes a linear 
extender for varying a distance between said pressure-pulse source and said reflector, along 
said X-axis. 

35. Additionally, in accordance with the present invention, said pressure-pulse source 
is selected from a group which consists of substantially and generally point pressure-pulse 
sources. 

36. Further in accordance with the present invention, said pressure-pulse source is a 
spark discharge source. 

37. Alternatively, said pressure-pulse source is an electromagnetic pressure^pulse 
source. 

38. Additionally, in accordance with the present invention, said pressure-pulse is 
operable to generate primary pressure pulses in the. range between 1000 and 6000 bars. 

39: Further jn accordance with the present invention, said apparatus is operable to 
generate, from the primary pressure pulse, subordinate pressure pulses in the range 
between 5 and 600 bars. 

40. Additionally, in accordance with the present invention, said apparatus is arranged 
for traveling along at least one axis, for positioning against a tissye surface of a body. 



41. Further in accordance with the present invention, said apparatus is arranged for 
traveling along a plurality of axes, for positioning against a tissue surface of a body. 

42. Additionally, in accordance with the present invention, said apparatus is arranged 
for tilting along at least one angular direction, for positioning against a tissue surface of a 
bodv. 

43. Further in accordance with the present invention, said apparatus is arranged for 
tilting along a plurality of angular directions, for positioning against a tissue surface of a 
body. 

44. Additionally, in accordance with the present invention, said apparatus includes a 
support fixture for a portion of a body to be treated. 

45. There is thus also provided, in accordance with the present invention, pressure- 
pulse therapy apparatus, which includes: 

a dome-shaped reflector, having: 

a center section, having predetermined first curvature and reflective 
characteristics associated therewith, and formed to reflect a primary' pressure pulse 
propagating thereon, so as to form a first subordinate pressure pulse of a compound 
pressure pulse; and 

at least one ring section, generally concentric with said center section, 
having predetermined second curvature and reflective characteristics associated therewith, 
and formed to reflect the primary pressure pulse propagating thereon, so as to form at least 
one additional subordinate pressure pulse of said compound pressure pulse; 

an X-axis passing through its center; 

an open end; 

a flexible diaphragm, which caps said open end; 

a fluid medium contained within said reflector and said diaphragm, for facilitating 
propagation of the pressure pulses; 

a pressure-pulse source, imrnersed in said medium, located between said reflector 
and said diaphragm, on said x-axis, for generating the primary pressure pulse; and 

a power supply, which supplies power to said pressure-pulse source, 

46. There is thus also. provided, in accordance with the present invention, a pressure- 
pulse therapy method, which includes: 

generating a primary pressure pulse; 
propagating the primary pressure pulse in a 



employing a reflector, having: 

a center section, having first curvature and reflective characteristics 
associated therewith; and 

at least one ring section, having second curvature and reflective 
characteristics associated therewith; 

reflecting a first portion of the primary pressure pulse by the center section, thus 
forming a first subordinate pressure pulse of a compound pressure pulse; and 

reflecting at least one additional portion of the primary pressure pulse by the at 
least one ring section, thus fomiing at least one additional subordinate pressure pulse of 
said compound pressure pulse. 

47. Additionally, in accordance with the present invention, reflecting a first portion of 
the propagation includes reflecting the propagation in a substantially collimated rnanner. 

48. Alternatively, reflecting a first portion of the propagation includes reflecting the 
propagation in a generally collimated manner. 

49. Alternatively, reflecting a first portion of the propagation includes reflecting the 
propagation as a substantially focusing propagation. 

50. Alternatively, reflecting a first portion of the propagation includes reflecting the 
propagation as a generally focusing propagation. 

51: Additionally, in accordance with the present invention, reflecting at least one 
additional portion of the propagation includes reflecting the propagation as a substantially 
focusing propagation. 

52. Alternatively, reflecting at least one additional portion of the propagation includes 
reflecting the propagation as a generally focusing propagation. 

53. Additionally, in accordance with the present invention, said method includes, 
reflecting the first portion of the primary pressure pulse propagation and reflecting at least 
one additional portion of the primary pressure pulse propagation with a phase difference 
between them. 

54. Further in accordance with the present invention, emplpying a reflector includes 
employing a reflector formed of a plurality of sections that include: 

55. a center section, having predetermined first curvature and. reflective characteristics 
associated therewith; and 

56. a plurality of ring sections, having predetermined curvatures and reflective 
characteristics associated therewith. 



57. wherein reflecting at least one additional portion of the primary pressure pulse 
propagation includes reflecting a plurality of additional portions of the primar\' pressure 
pulse propagation by said plurality of sections, thus forming a plurality of additional 
subordinate pressure pulses. 

58. Additionally, in accordance with the present invention, said method includes 
reflecting the plurality of additional portions of the primary pressure pulse propagation 
with phase differences between them. 

59. Further in accordance with the present invention, said method includes varying a 
distance between the reflector and a pressure-pulse source. 

60. Additionally, in accordance with the present invention, said method includes 
therapeutically applying the compound pressure pulse to a tissue of a body. 

61. Further in accordance with the present invention, the tissue is human tissue. 

62. There is thus also provided, in accordance with the present invention, a disk-like 
acoustic lens, having: 

a center section, having predeterrnined first curvature and focusing characteristics 
associated therewith, and formed to direct a primary pressure pulse propagating thereon, so 
as to form a first subordinate pressure pulse of a compound pressure pulse; and 

at least one ring section, substantially concentric with said center section, having 
predetermined second curvature and focusing characteristics associated therewith, and 
formed to direct the primary pressure pulse propagating thereon, so as to form at least one 
additional subordinate pressure piilse of said compound pressure pulse. 

63. Additionally, in accordance with the present invention, said predetermined 
curvatures and focusing characteristics are determined by numerical analysis. 

64. Further in accordance with the present invention, said predetermined curvatures and 
focusing characteristics include a predetermined zone at which both said first subordinate 
pressure pulse and said at least one additional subordinate pressure pulse are directed. 

65. Alternatively, said predetermined curvatures and fociising characteristics, include: 

66. a predetermined point at which said first subordinate pressure puls^ is directed; and 

67. a predetermined point at which said at least one additional subordinate pressure 
pulse is directed. 

68. Alternatively, said predetermined curvatures and focusing characteristics include: 

a predetermined zone at which said first subordinate pressure pulse is directed; and 
a predeterrnined zone at which said at least one additional subordinate pressure 



pulse is directed. 

69. Alternatively, said predetermined curvatures and focusing characteristics include a 
predetermined phase difference between said first subordinate pressure pulse and said at 
least one additional subordinate pressure pulse. 

70. Additionally, in accordance with the present invention, said phase difference is 
bet^veen 0.5 and I microsecond. 

71. Further, in accordance with the present invention, said at least one ring section, 
having predetermined second curvature and focusing characteristics associated therewith, 
includes a plurality of ring sections, each having predetermined curvatures and focusing 
characteristics associated therewith, formed to reflect a prirnary pressure pulse propagating 
thereon, so as to form a plurality of additional subordinate pressure pulses of said 
compound pressure pulse. 

72. Additionally, in accordance with the present invention, said plurality of additional 
subordinate pressure pulses of said compound pressure pulse include predetermined phase 
differences between them. 

73. Additionally, in accordance with the present invention, said lens includes a cutout 
section that allows a portion of the primary pressure pulse to pass through it, undisturbed. 

74. Additionally, in accordance with the present invention, said cutout section is said 
center section. 

75. There is thus also provided, in accordance with the present invention, a disk-like 
acoustic lens, having: 

a center section, having predetermined first curvature and focusing characteristics 
associated therewith, and formed to direct a primary pressure pulse propagating thereon, so 
as to form a first subordinate pressure pulse of a compound pressure pulse; and 

at least one ring section, generally concentric with said center section, having 
predetermined second curvature and focusing characteristics associated therewith, and 
. forrned to direct the primary pressure pulse propagating thereon, so as to form at least one 
additional subordinate pressure pulse of said compound pressure pulse, 
76! There is thus also provided, !n accordance with the present invention, pressure- 
pulse therapy apparatus, which includes: 

a disk-like acoustic lens, having: 

a center section, having predetermihed first curvature and focusing 
characteristics associated therewith, and formed to direct a primary , pressure. pul$e 



propagating thereon, so as to form a first subordinate pressure pulse of a compound 
pressure pulse: and 

at least one ring section, substantially concentric with said center section, 
having predetermined second curvature and focusing characteristics associated therewith, 
and formed to direct a primary- pressure pulse propagating thereon, so as to form at least 
one additional subordinate pressure pulse of said compound pressure pulse; 

proximal and distal sides with respect to a tissue for treatment; 

an enclosure \V\ih an open end; 

a flexible diaphragm, which caps said open end; 

a fluid medium, contained within said enclosure, for facilitating propagation of the 
pressure pulses; 

a pressure-pulse source, which includes a disk-like, electromagnetic pressure-pulse 
30urce, immersed in the medium, located at said distal side of said acoustic lens, for 
generating a collimated primary pressure pulse that propagates in said medium, and 
impinges on said acoustic lens; and 

a power supply, which supplies power to said pressure-pulse source. 
77, There is thus also provided, in accordance with the present invention, pressure- 
pulse therapy apparatus, which includes: 

a disk-like acoustic lens, having: 

a center section, having predetermined first curvature and focusing 
characteristics associated therewith, and formed to direct a primar)' pressure pulse 
propagating thereon, so as to form a first subordinate pressure pulse of a compound 
pressure pulse; and 

at least one ring section, generally concentric with said center section, 
having predeterrhined second curvature and focusing characteristics associated therewith^ 
and formed to direct a primary pressure pulse propagating thereon, so as to form at least, 
one additional subordinate/pressure pulse of said compound pressure pulse; 

proximal and distal sides with respect to a tissue for treatrnent; 

an enclosure with an open end; . ^ . 

a flexible diaphragm, which caps said open end; 

a fluid rnediufn, pontained within said enclosure, for facilitating propagation of the 
pressure pulses; ^ 



a pressure-pulse source, which includes a disk-like, electromagnetic pressure-pulse 
source, immersed in the medium, located at said distal side of said acoustic lens, for 
generating a collimated primary pressure pulse that propagates in said medium, and 
impinges on said acoustic lens; and 

a power supply, which supplies povyer to said pressure-pulse source. 

78. There is thus also provided, in accordance with the present invention, a pressure- 
pulse therapy method, which includes: 

generating a primary pressure pulse; 

propagating the primary pressure pulse in a fluid medium; 

employing a disk-like acoustic lens, formed of at least two sections, which include: 
a center section, having predetermined first curvature and focusing 
characteristics associated therewith; and 

at least one ring section, having predetermined second curvature and 
focusing characteristics associated therewith; 

focusing a first portion of the primary pressure pulse by the center section, thus 
forming a first subordinate pressure pulse of a compound pressure pulse; and 

focusing at least one additional portion of the primary pressure pulse by the at least 
one additional ring section, thus forming at least one additional subordinate pressure pulse 
of said compound pressure pulse. 

79. Additionally, in accordance with the present invention, focusing a first portion of 
the propagation includes substantially focusing the propagation. 

80. Alternatiyely, focusing a first portion of the propagation includes generally 
focusing the propagation. 

81. Additionally, in accordance with the present invention, focusing at least one 
additional portion of the propagation includes substantially focusing the propagation, 

82. Alternatiyely, focusing at least one additional portion of the propagation includes, 
generally focusing the propagation. 

83. Additionally, in accordance with the present invention, focusing the first portion of 
the primary pressure, pulse propagation and focusing at least one additional portion of the 
primary pressure pujse propagation. with a phase difference between them. 

84. Fu.rther in accordance \yith the present invention, employing a lens formed of at 
least two sections includes employing a lens fonned of a plurality of sections, having 
.predetermined curvatures and focusing characteristics associated therev^lth. Wherein 



focusing at least one additional portion of the primary pressure pulse propagation includes 
focusing a plurality of additional portions of the primary pressure pulse propagation by 
said plurality of sections, thus forming a plurality of additional subordinate pressure pulses. 

85. Additionally, in accordance with the present invention, said plurality of additional 
subordinate pressure pulses include predetermined phase differences betAveen them. 

BRIEF DESCRIPTION OF THE DRAWINGS 

86. The present invention will be more clearly understood from the accompanying 
detailed description and drawings, in which same number designations are maintained 
throughout the figures for each element and in which: 

87. Fig. 1 is a schematic representation of pressure-pulse therapy apparatus, in 
accordance with a preferred embodiment of the present invention; 

88. Fig. 2A is a schematic representation of a parabola; 

89. Fig. 2B is a schematic representation of ellipses; 

90. Fig. 3 is a schematic representation of the specific geometry of a reflector formed 
of three substantially concentric sections, in accordance with a preferred embodiment of 
the present invention; 

91. Fig. 4 is a schematic representation of a compound pressure pulse formed of 
subordinate pulses, as a function of time, in accordance with a preferred embodiment of the 
present invention; 

92. Fig. 5 is a schematic representation of pressure-pulse therapy apparatus, in 
accordance with a second embodiment of the present invention; 

93. Fig. 6 is a schematic representation of pressure-pulse therapy apparatus, in 
accordance with a third embodiment of the present invention; 

94. Fig, 7 is a schematic representation of pressure-pulse therapy apparatus, in 
accordance with a fourth embodiment of the present invention; 

95. . iFig. 8 is a schematic representation of pressure-pulse therapy apparatus, in 
- accordance with a fifth ernbpdirnent of the present invention: 

96. Figs. 9A .- 9B together schematically represent pressure-pulse therapy apparatus, in 
. accordance with a sixth embodiment of the present invention; 

97. Fig. 10 is a schematic representatiori of a therapeutic treatrnent applied to a foot, in 
accordance vyith a preferred embodiment of the. present invention; and 



98- Figs. I lA - 1 ID are pictorial representations of pressure-:pulse therapy apparatus 
applying therapeutic treatment, in accordance with a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

99. Reference is now made to Fig. 1, which schematically illustrates pressure-pulse 

* 

therapy apparatus 10, in accordance with a preferred embodiment of the present invention. 
Pressure-pulse apparatus 10 includes a dome-shaped reflector 12, defining an x-axis 
passing through its center, and a point of origin O at its center (vertex). Reflector 12 is 
formed of three substantially concentric sections having different curvatures: a 
substantially parabolic center section 14, a substantially ellipsoid ring section 16, and a 
second substantially ellipsoid ring section 18. 

100. In order to illustrate the implications of this particular geometry, reference is now 
made to Figs. 2A and 2B, for a basic review of the important features of a parabola and an 
ellipse, as they relate to the present invention. The following discussion is based on 
"Standard Mathematical Tables/' Editor-in-Chief of Mathematics S.M. Selby, The 
Chemical Rubber Co. (CRC), Eighteenth Edition, pp. 355-356. 

101. Fig. 2A schematically illustrates an x-y coordinate system with point of origin O, 
and a parabola, L, whose vertex, V coincides with point O, and whose mathematical 
expression is given by: 

1. v^ = ±4Px. 
The focal point, F, of parabola L is at (P,0). 

102. Fig. 2B schematically illustrates the x-y coordinate system with point of origin O, 
and two ellipses, M and N. . 

103. Generally, an ellipse has two vertices, Vl and V2, major and minor axes, a and b, 
and a center C. The rnathernatical e;xpression describing an ellipse with a center located on 
the X-axis, at some point (h,0), is: 

2. .. ' (x-h)^/a- .+ y-/b^= 1, . 

wherein, when center C coincides with point of origin O, the mathematical expression of 
the ellipse is x^/ a + y /b ^ 1. 

104. The ellipse has two focal points, Fl and F2, and the distance from the center to 
^ither focal point is given by; 



Fl =h-(a^-b-)"% 



(x-hi)'/a,^ +y-/bi' = 1 



Fil=h^>(ai'-bf)^^-, 



Therefore, Fl is at: 
4. 

while F2 is at: 

5, F2 = h + {a--b-)'". 

105. Reference is now also made to Fig. 3^ which schematically illustrates the special 
geometry of reflector 12 of Fig. 1. Preferably, a center section, between point O and points 
A-A is a section of parabola L, with vertex, V, at point O and a curvature described by 
expression 1 above. The focal point of this section, F, is at (P,0), or, 

6. F = P. 

106. Preferably, a first ring section, between points A-A and B-B, is a section of ellipse 
M, having a curvature described by the expression: 
7. 

Thus, a first, or proximal focal point, with respect to the reflector is at: 
8. 

and a second, or distal focal point with respect to the reflector is at: 

9. Fi2-h,+(a,^-bry'l 

107. In a similar manner, a second ring section, between points B-B and C-C, is a 
section of ellipse N, having a curvature described by the expression: 

10. (x-h2)^/a2- +y"/b2-=l. 

Its proximal focal point, with respect to the reflector is at: 
11. 

and its distal focal point, with respect to the reflector is at: 

12. F22 = h2 + (a2--b2^)'^. 

108. A condition of a preferred embodiment of the present invention, as described in 
fig. 3, is that the focal point of the center, parabolic section, F, and the proxirnal focal 
points of the ellipsoid ring sections Fi 1 and F2 I, coincide, or: 

13. P = F = Fil - F2l, and 

14. ; ■ P = F = hi-:(ar-.br)^- h2".(a2'-b2')''^-. 

Where still additional ellipsoid ring sections are used, the two conditions are extended to 
the additional rings. When the center section is also ellipsoid, the proximal focal points of 
all the ellipsoid sections should coincide. 

109. Preferably, the distal focal points Fi2 and F22 of the two ellipsoid ring sections, are 
different from each other, 



F2I -h2- (a2- - b:^)''-, 
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15. F,2^F22, 
and. 

16. h, + (ar - biY' ^ h2 + (az' - bi^)''', 
and similarly, for additional ellipsoid ring sections, when they are used. 

1 10. Preferably, along ring A-A, the y values and preferably also the first derivatives 
dy/dx of the center, parabolic section and of the first ellipsoid ring section are substantially 
the same, and preferably, along ring B-B, the y values and preferably also the first 
derivatives dy/dx of the first and the second ellipsoid ring sections are substantially the 
same, so as to avoid points of discontinuities which may cause pressure losses. However 
this condition is not required for the present invention. 

111. Reference is again made to Fig. 1, where in accordance with a preferred 
embodiment, the curvature of section 14 is substantially described by expression 1, the 
curvature of section 16 is substantially described by expression 7, and the curvature of 

« 

section 18 is substantially described by expression 10. Preferably, the values of P, hi, ai, 
bf, h2; a;, and b2 are selected in a manner that meets the conditions specified by expressions 
13 - 16. Thus, focal point F of substantially parabolic center section 14 and proximal focal 
points Fil and F2I of substantially ellipsoid ring sections 16 and 18 coincide at a point P, 
on the x axis, preferably inside dome-shaped reflector 12. Distal focal point Fi2 of section 
16 and distal focal point F22 of section 18 are at different distances from reflector 12, on 
the x axis, preferably within a region for treatment 26 of body tissue. In some preferred 
embodiments, the parameters of sections 14, 16, and 18, namely, P, hi,ai, bi, h2, a?, and b? 
are selected in a manner that provides for each first derivative along rings A, B, and C, to 
have a sirigle value, when calculated from the left arid when calculated from the right. In 
this way, pressure losses due to points of discontinuities will be reduced. In some preferred 
embodiment$, hj ^ ai, and substantially ellipsoid ring section 16 is constructed as if its first 
vertex were at point of origin O. Alternatively or additionally, h2 ^ a2. In some preferred 
embodiment of the present invention, sample values for the afprementioned parameters are 
as follows, P =F 30; hi = 30; a,- 65; bi = 25; ho = 35; a.^70 b2 = 27. 

112. A pressure-pulse sourpe 24 is located at pioint P. Source 24 and reflector 12 are 
arranged in a fluid medium 20, preferably a liquid, such as an aqueous solution, water or 
oil, in which the pressure pulses propagate. A flexible diaphragrh 22 essentiajly caps 
dpmersihaped reflector 12 and contains fluid mediuirti 20 within^ When conducting 
theh^peutic treatment, flexible diaphragm 22 of apparatus 10 is pressed against region for 



treatment 26, so that pressure pulses propagate through diaphragm 22 to region for 
treatment 26. 

1 13. Preferably, pressure-pulse source 24 is a substantially point source. .Alternatively, 
pressure-pulse source 24 is a generally point source. Pressure pulse source 24 may be, for 
example, a spark discharge source described in US Patent 3,942,531 to Hoff, 1976, whose 
disclosure is incorporated herein by reference. Alternatively, any spark plug source, 
electromagnetic source, piezoelectric source, or another known source may be used. 

114. A power supply unit 28, preferably located outside medium 20, powers pressure- 
pulse source 24, with wires 29 connecting power supply unit 28 to source 24. 

115. The configuration of Fig. 1 provides for a radially expanding primary pulse 30, 
originating from substantially or generally point source 24, to form a compound of 
subordinate pulses, as follov/s: 

i. a first subordinate pulse 32, being a substantially collimated pulse, reflected from 
substantially parabolic center section 14; 

ii. a second subordinate pulse 34, being a substantially focusing pulse, reflected from 
substantially ellipsoid ring section 16, toward distal focal point Fi2, preferably, within 
region for treatment 26; and 

iii a third subordinate pulse 36, being a substantially focusing pulse, reflected from 
substantially ellipsoid ring section 18, toward distal focal point F22, preferably, within 
region for treatment 26. 

116. Additionally, a portion of radially expanding primar\ pulse 30 will impinge on 
region for treatment 26, reaching it even before first subordinate pulse 32. 

117.. Reference is now rnade to Fig. 4, which schematically illustrates the effect of 
primary pressure pulse 30 on region for treatment 26, as a function of time. A portion of 
radially expanding primary pulse 30 is the first to impinge on region for treatment 26. 
However, because of the radial nature of the expansion, its amplitude will be relatively 
JOw, Subordinate pulses, 32, 34, and 36, reflected from reflector .12, will impinge on region 
for treatnient 26 a little later, generally at different times, since the paths are different for 
each subordinate pulse. 

118. Radially expanding portion of prirnary pressure pulse 30 and collimated first 
subordinate pulse 32 inherently provide for regional treatmept of the tissue. The cornbined 
effect of secpnd subordinate pulse 34 and third subordinate pulse 36, each being directed at 



a different focal point within region for treatment 26, enhances the regional effect of the 
treatment. 

119. In some preferred embodiments, only one substantially ellipsoid ring section, such 
as substantially ellipsoid ring section 16 is used, and the compound pressure pulse that is 
formed has onlv two subordinate pulses. Alternativelv, more than two substantially 
ellipsoid ring sections are used, and the compound pressure pulse that is formed has three 
or more subordinate pulses. 

120. Reference is now made to Fig. 5, which schematically illustrates pressure-pulse 
therapy apparatus 100, in accordance with a second embodiment of the present invention. 
Pressure-pulse therapy apparatus 100 includes a generally, but not exactly, parabolic center 
section 114, having a focal zone P\ generally around point P. Focal zone P' can be 
determined as follows: a collimated propagation impinging on generally parabolic center 
section 1 14 will be directed as focal zone P', thus defining focal zone P\ Preferably, focal 
zone P' is within the reflector's dome. 

121. Preferably, pressure-pulse therapy apparatus 100 further includes a generally, but 
not exactly, ellipsoid ring section 1 16, having a proximal focal zone FT, which generally 
coincides with P', and a distal focal zone F2% preferably within region for treatment 26: 
Focal zone F2' can be determined as follows: a radially expanding propagation, originating 
from substantially or generally point source 24 at a point in the center of focal zone FT 
and impinging on generally ellipsoid ring section 116, will be directed at focal zone F2', 

thus defmins focal zone F2". Similarlv, focal zone FT can be determined as follov^'s: a 

^ . ' ■ ^ - _ - - 

radially expanding propagation, originating from a siibstantially or generally point source 
(not shown) at a point in the center of focal zone F2' and impinging on generally ellipsoid 
ring section 1 16, will be directed at focal zone FT, thus defining focal zone FT. 

122. Preferably, when a portion of primary pulse 30 impinges, on. generally parabolic 
center 114, it is reflected as a slightly .convergent or slightly divergent first subordinate 
pulse 132. 

123. Preferably, . when a portion of primary pulse 30 impinges on generally ellipsoid ring 
116, it is reflected as a poorly focusing second subordinate pulse 134/generaIly directed at 
zone F2', preferably within region for treatment 26, rather than at a point such, as Fi2 of 
Fig. 1. In this manner, regional treatment is rendered also by siibordinate pulse 134, 
reflected from a single, generally ellipsoid ring section. 



124. Reference is now made to Fig. 6, which is a schematic representation of pressure- 
pulse therapy apparatus 200, in accordance with a third embodiment of the present 
invention. Pressure-pulse therapy apparatus 200 includes a dome-shaped reflector 212 
formed of two substantially concentric sections having different curvatures: a substantially 
parabolic center section 214 having a focal point F at point P. and a substantially ellipsoid 
ring section 216 having a proximal focal point FU at point P, and a distal focal point F2. 
Pressure-pulse source 24 is located on the x-axis, at a point P'\ preferably, somewhat 
closer to reflector 212 than point P. This configuration also provides that a radially 
expanding primary pulse 30, originating from pressure-pulse source 24 will impinge on 
reflector 212 and be reflected by it as a compound pressure pulse of somewhat diffused 
subordinate pulses: a First subordinate pulse 232 which will be slightly convergent, and a 
poorly focusing second subordinate pulse 234, generally directed at a zone F2'', preferably 
within region for treatment 26. This configuration, too, provides for a regional treatment 
of the tissue. 

125. Alternatively, point P", at which pressure-pulse source 24 is located, is further 
away from reflector 212 than point P. 

126. Alternatively or additionally, pressure-pulse therapy apparatus 200 includes a linear 
extender 213 for vaying a distance between pressure-pulse source 24 and reflector 212, 
along said x-axis, so as to selectably bring point P" to coincidence with point P, when 
desired, to selectably bring point P" to the right of point P, when desired, and to selectably 
bring point P" to the left of point P, when desired. 

127. Alternatively or additionally, reflector 212 is arranged for traveling along the x- 
axis, with respect to pressure-pulse source 24, so as to selectably bring point P" to 
coincidence with point P, when desired, to selectably bring point P" to the right of point P, 
when desired, and to selectably bring point P" to the left of point P, when desired. 

128. Preferably, traveling along the x-axis includes sliding on a rail or in a channel. 
Alternatively^ traveiling along the x-axis includes travelling on a threaded rod. 
Alternatively, another travelling nfiechanism m 

129. In some preferred embodiments, center region 14 is also substantially ellipsoid. 

130. Iri some preferred enibodinients, functions other than a parabola and an ellipse and 
d.iffereint combinations, of functions tnay be used for the curvature of the substantially 
concentric sections of the reflector. For example, a linear function may be used, 



131. Reference is now made to Fig. 7, which is a schematic representation of pressure- 
pulse therapy apparatus 300, in accordance with a fourth embodiment of the present 
invention. Pressure-pulse apparatus 300 includes an electromagnetic source 310, for 
example, of a t\'pe described in US patent 4,782,821, to Reitter, incorporated herein by 
reference. Preferably, electromagnetic source 310 is disk-like, and is formed of the 
following layers: 

i. a disk-like coil 324, having a proximal side 321 and a distal side 323, with respect 
to region for treatment 26, and connected to power supply 28, via cables 29; 

ii. a backing 322, at distal side 323, on which disk-like coil 324 is arranged; 

iii. a conductive membrane 328, at proximal side 321 ; and 

iv an insulating foil 326, arranged between coil 324 and conductive membrane 328. 

132. Electromagnetic source 310 is thus arranged for generating a collimated pressure 
pulse 330. 

133. Preferably, disk-like electromagnetic source 310 is arranged in fluid medium 20, 
vvith an acoustic lens 312 positioned between source 310 and region for treatment 26. An 
enclosure 311 and flexible diaphragm 22 contain fluid medium 20 within. When 
conducting therapeutic; treatment, flexible diaphragm 22 is pressed against region for 
treatment 26, so that pressure pulses propagate through diaphragrri 22 to region for 
treatment 26. 

134. Preferably, acoustic lens 312 is diisk-like and is formed of a polymer, or another 
suitable material. Acoustic lens 312 defines an x-axis passing through its center, and a 
point of origin O at its center. Acoustic lens 312 is formed of at least two, and preferably 
imore than two acoustic-lens sections, such as first, second and third acoustic-lens sections 
314, 316, and 318. These may be substantially or generally focusing lens sections. The 
shape of each of acoustic-lens sections. 314, 316, and 318 determines vvhether collimated 
pulse 330, im„pinging on it, will be directed at a focal point or a general focal zone, and the 
location of the focal point or zone. 

135. . Additionally, given source 310 of collimated pulse 330, impinging on acoustic-lens 
sections 3 1 4, 3 1 6, and 3 1 8, and given a focal point or zone that is common to acoustic-lens 
sections 314, 316, and 318, the thickness of e^ch lens section, the lens material, and the 
distance between the lens section and the comrnoh focal point or zone contribute to time 
differences among pulses reaching the common focal point or. zone. Thus, acoustic pulses, 
originating from source 310, but impinging on different lens seetigas, will reach the 



common focal point or zone with phase differences. 

136. Preferably, acoustic-lens sections 314, 316, and 318 are designed, preferably by 
numerical analysis, to have predetermined focal points F314, F316, and F318 which generally 
coincide at a focal zone F\ within region for treatment 26. Alternatively, acoustic-lens 
sections 314, 316, and 318 are designed, preferably by numerical analysis, as somewhat 
distorted lens sections, having predetermined general focal zones F314. F316, and F318. rather 
that focal points. Preferably, focal zones F314, F316, and F318 generally coincide at focal 
zone ¥\ within region for treatment 26. Alternatively, focal zones F314, F316, and F318 are 
somewhat displaced from each other, but within region for treatment 26. 

137. Additionally, acoustic-lens sections 314, 316, and 318 are further designed, 
preferably by nurnerical analysis, so that pulses directed from them will arrive at focal zone 
F' with predetermined phase differences of about 0.5 - 1 microsecond between them. 

138. Preferably, acoustic lens 312 includes at least one cutout section, for example, 
cutout section A-A, preferably at its center, to allow a portion of collimated primary pulse 
330 to pass undisturbed. Thus, at least two acoustic-lens sections of acoustic lens 312 may 
include at least one cutout section, such as section A-A and at least one additional section 
such as acoustic lens section 314. 

139. The configuration described in Fig. 7 provides for a collimated primary pulse 330, 
originating from disk-like source 310, to form a compound of subordinate pulses, which 
impinge on region for treatment 26 with different phases, as follows: 

a. a first pulse 332, which is the center portion of collimated primary pulse 330 
passing through cutout section A-A, and is the earliest pulse to reach region for 
treatment 26, having the shortest path; 

ii. a pulse 334, which is a substantially or generally focusing pulse, reflected from lens 
section 314, toward F314. preferably within focal region ¥\ and is preferably the 
second pulse to reach region for treatment 26, haying a path that is only slightly 
longer than that of pulse 332; 

iii, 'a pulse 336, which is a substantially or generally focusing pulse, reflected from lens 

section 316, toward F316. preferably within focal region F\ and is preferably the 
third pulse to reach region for treatment 26, having a path that is only slightly 
longer than that of pulse 334; and * 



iv. a pulse 338, which is a substantially or generally focusing pulse, reflected from lens 
section 318, toward F31.S, preferably within focal region F\ and is preferably the 
fourth pulse to reach region for treatment 26. 

In an alternate embodiment, acoustic lens 312 may be formed of cutout section A- 
A and only one acoustic lens section, such as 314. Alternatively, two, or four, or more 
than four acoustic lens sections may be used. 

140. In accordance with an alternate embodiment of the present invention, acoustic lens 
3 12 has no cutout section, and is formed of two or more acoustic lens sections. 

141. Reference is now made to Fig. 8, which schematically illustrates pressure-pulse 
therapy apparatus 400, in accordance with a fifth embodiment of the present invention. 
Pressure-pulse apparatus 400 includes a dome-shaped reflector 412, defining an x-axis 
passing through its center, and a point of origin O at its center. Reflector 412 is formed of 
a plurality of substantially concentric ring sections, for example, four substantially 
concentric ring sections 414, 416, 418 and 420, having different curvatures. 

142. Preferably, the curvature of each substantially concentric rjng section is determined 
by a numerical calculation, so as to comply v/ith the following two conditions: 

i. a pulse, originating from substantially or generally point source 24 at a point P, and 
expanding in a radia) fashion, will be reflecte;d by the ring section so as to impinge 
oh a predetermined zone Zj, within region for treatment 26, wherein the subscript i 
denotes a substantially concentric ring section; and 

ii. a desired time delay, hence a desired phase difference of about 0.5 - 1 microsecond, 
will occur between the pulses reflected from adjacent sections. 

Alternatively, the curvature of eiach substantially concentric ring section is 
determined by a nurnerical calculatioii, so that pulses reflected from adjacent sections will 
all impinge generally ori a same, predetermined zone, yet a desired time delay, hence a 
desired phase difference of about 0,5 -^ T microsecond, will occur between pulses reflected 
from adjacent sections. 

143. The configuratiort seen in Fig; 8 prpyides for a radically expanding primary pulse 
30, originating from substantially or generally point source 24, to form a compound of 
subordinate pulses, as follows: 

i, a pulse 434, reflected from ring section 414 and having the shortest path, will reach 
region for treatrnent 26 first, impinging oh zone Z^u; 



ii. a pulse 436, reflected from ring section 416, will reach region for treatment 26 
second, impinging on zone Z416; 

iii. a pulse 438, reflected from ring section 418, will reach region for treatment 26 
third, impinging on zone Z413; and 

iv. a pulse 440, reflected from ring section 420 and having the longest path, will reach 
region for treatment 26 last, impinging on zone Z420. 

Alternatively, zones Z414 - Z420 coincide. 

Additionally, a portion of radially expanding primary pulse 30 also impinges upon 
region for treatment 26, reaching it even before first reflected pulse 434. 

144. In accordance with the present embodiment, reflector 412 includes step changes 
between adjacent substantially concentric ring sections. Alternatively, reflector 412 is 
constructed with smooth transitions between adjacent substantially concentric ring 
sections. 

145. Reference is now made to Figs. 9A - 9B, which together schematically represent 
pressure-pulse therapy apparatus 500, in accordance with a sixth embodiment of the 
present invention. Pressure-pulse apparatus 500 includes an electromagnetic source 510, 
for example, of a type described in European patent EP 0 369 177 BI, incorporated herein 
by reference. Preferably, electromagnetic source 510 is cylindrical and includes: 

i. a cylindrical backing 522; 

ii. a coil 524, arranged on an external side of cylindrical backing 522; 

iii. an insulating foil 526, external to coil 524; and 

iv. a conductive menlbrane 528 external to insulating foil 526. 

146. Pressure-puise apparatus 500 further includes dome-shaped reflector 512, defining 
an.x-axis passing through its center, and a point of origin O at its center. Dome-shaped, 
reflector 5 12 has a vertex at point O and is formed of a plurality of substantially concentric 
ring sections, for exampje,. three substantially concentric ring sections 516, 518 and 520, 
having different curvatures, -Each substantially concentric ring section is shaped to a 
curvature, which may be nunierically calculated so as to comply with the conditions 
described hereinabove, in conjunction with Fig. 8. , 

147. The configuration of Figs. 9A and 9B provides for a primary pulse 530, originating 
from cylindrical source 510, to form a cpmpound of subordinate pulses, as follows: 

i, . a pulse 536^ reflected from ring section 516 and.haying the shortest path, will reach 
. region for treatment 26 first, impinging 



ii. a pulse 538, reflected from ring section 518, will reach region for treatment 26 
second, impinging on zone Z518; and 

iii. a pulse 540, reflected from ring section 520 and having the longest path, will reach 
region for treatment 26 last, impinging on zone Z520. 

Alternatively, zones Z516, Zsis. and Z520 generally coincide. 

148. In alternate embodiments of the present invention, reflector 512 may be formed of 
fewer ring sections, or of more ring sections. 

149. In accordance with the present embodiment, reflector 512 includes step changes 
between adjacent substantially concentric ring sections. Alternatively, reflector 512 is 
constructed with smooth transitions between adjacent substantially concentric ring 
sections. 

1 50. Reference is now made to Fig. 10, which schematically illustrates the application of 
therapeutic treatment by diaphragm 22 of apparatus 10 to a foot 44, herein diaphragm 22 
presses against surface tissue of foot 44, in accordance with a preferred embodiment of the 
present invention. 

151. Reference is now. made to Figs. IIA-IID, which are pictorial representa^tions of 
apparatus 10 applying therapeutic treatment to different bodily parts, in accordance with 
some embodiments of the present invention. Fig. IIA illustrates a situation wherein 
apparatus 10 applies therapeutic treatment to foot 44. A support fixture 40, such as a foot 
rest, is used to facilitate the positioning of foot 44 against apparatus 10. Preferably, 
support fixture 40 is adjustable to support different parts of the bpdy. Preferably, support 
fixture 40 is removable, so apparatus 10 can be pressed directly against a body when a 
patient is standing or lying prone. Alternatively, support fixture 40 can be folded in. 

152. Fig. IIB illustrates a $itiiation wherein apparatus 10 applies therapeutic treatment 
to an elbow 42, supported by support fixture 40, preferably adjusted for an elbow. 

153. Fig. l ie illustrates a situation wherein apparatus 10 applies therapeutic treatment 
to a back of a shoulder 46. Preferably, support fixture 40 has been removed or folded in, 
and apparatus 10 is pressed directly against back of shoulder 46. Preferably, apparatus 10 
is arranged for traveling along at least one and preferably a plurality of axes, on means of 
travel 50, such as a gantry or a bellovvs. Preferably, apparatiis 1 0 is also arranged for 
tilting in at least one and preferably a plurality of angiilar directions, also by means of . 
travel 50. Preferably, rnearis of travel 50 provides for easy positioning of apparatus 10. 
against a body. .' . ^ : 



154. Fig. I ID illustrates a situation wherein apparatus 10 applies therapeutic treatment 
to a shoulder 48. wherein apparatus 10 is pressed directly against shoulder 48. 

155. In accordance with some embodiments of the present invention, the therapeutic 
apparatus is used with no accompanying imaging means, since the treatment is regional in 
nature. Alternatively, x-ray or sonic means are used. Alternatively, another form of 
imaging means is used. 

156. !n accordance with some embodiments of the present invention, the dome-shaped 
reflector is formed of generally concentric sections. For example, ellipsoid ring sections 
16 and 18 (Fig. 1) may be generally concentric with respect to parabolic center section 14, 
so that distal focal points F\2 and F22 may cluster around the x-axis, slightly off the x-axis. 
In such a case, ellipsoid ring sections 16 and 18 may be of the same curvature, or of 
different curvatures. 

157. Preferably, pressure-pulse source 24 is operable to generate primary pressure pulses 
in the range between 1000 and 6000 bars. Preferably, the therapeutic apparatus is operable 
to generate, from the primary pressure pulse, subordinate pressure pulses in the range 
between 5 and 600 bars. 

158. Preferably, pov^^er supply unit 28 is as described in US patent 5,529,572, to Spector, 
or in PCX publication WO 93/14720, to Spector, both incorporated herein by reference. 
Alternatively, another suitable power supply unit may be used. 

159. Preferably, the reflector is formed of a material of good acoustic reflection 
properties, for example, stainless steel, brass or aluminum. Alternatively, another material 
may be used. 

160. Preferably, the reflector is supported by a mechanical means. 

161. In general the reflector's diameter is between 5 and 40 centimeters, and preferably, 
between 10 and 25 centimeters. 

162. The present invention may be used in lithotripsy as a non-invasive technique for 
pulverizing kidney stones and calculi in the bladder and urethra. Additioriklly, it may be 
used for dissolving lipids in ceils close to the skin and in the pelvic region. Furthermore, it 
may be used in orthopedic medicine, for example, is a therapeutic me^ns for any of the 
following: 

I. osteoporosis arid the inducement of bone growth; 

:ii. joining of bone fracture, espe9ially, ununioii fractiires, i.e., fractures that have failed 
to unite and heal; . . l 



in, disintegration of calculi in fibers and joints; and 

iv. pain relief in the cases of calcific tendinitis of the shoulder joint, tennis elbow, golf 

elbow, and plantar fasciitis (with and without heel spur). 
163. It will be appreciated by persons skilled in the art that the scope of the present 
invention is not limited by what has been specifically shown and described hereinabove, 
merely by way of example. Rather, the scope of the present invention is limited solely by 
the claims, which follow. 



